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SUMMARY

The implementation of the INSPIRE Directive is watiderway in Denmark. With law
on Infrastructure for Spatial Information, Denméagds a solid foundation for the further
development of the national infrastructure for sgamformation. A development built
upon a longstanding collaboration across the Damigdtic sector on common
agreements and solutions.

An example of a common solution is the geoportabtata-info” which consist and
distribute metadata of the Danish spatial datasemdices — among those the identified
INSPIRE-data and services (e.g. view and download).

The new common public digital strategy is focusamgreusing data. Public authorities
detect a wide range of information about citizénsinesses, real estate, buildings,
roads, etc. and a small but very important pathe$e data are used again and again
across the entire public sector. Such data arecchbsic data. They are the foundation
for the authorities to discharge their duties priypdor citizens and legal certainty for
companies and for society as a whole performanioerefore suggest the common
public digital strategy to make certain basic datthoritative as a unique data
foundation for e-government secured.

The law on Infrastructure for Spatial Informatiomshprovided a beneficial opportunity
to strengthen the governance structure in the Daspatial data domain. It has led to
the establishment of the Coordination Committegterinfrastructure for Spatial
Information. The Committee is responsible for gongrce of the statutory tasks that are
defined in the Law, as well as it exercises goveceaon a mutual agreement basis in
line with the cooperation approach exercised acstae, regions and municipalities in
Denmark.

The Coordination Committee has been involved intdis& to identify the authorities
that is responsible for the data sets that is @a/by the annex Il and Il of the
INSPIRE Directive. The National Survey and Cadasa® a priori to the consultation
of the Data Specifications for annex Il and [IJune 2011 identified the relevant
authorities and the Coordination Committee has@mgat the result.
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The concrete implementation of the European spafi@structure, INSPIRE, is
moving fast forward in Denmark. The implementatidrhe Infrastructure for Spatial
Information Act and thus the implementation of INSPIRE Directive is well
progressing with implementation of a range of staidized services. This means that
public authorities can cooperate on a common agreeir daily work.

In 2011 there has been created access to spataketdaunder the INSPIRE Directives
Annex 1 through standardized discovery and viewises. To ensure that all services
are running with reasonable uptime and performanawember of requirements for
service quality and a method of measuring if rezaents are met. Finally, in 2011,
was made an EU consultation of data specificationthe themes of the Annex 2 and 3
themes. 11 Danish authorities have commented #hafgiations and Coordinating
Committee on Infrastructure for Spatial Informatiwas subsequently coordinated the
Danish consultation with the EU Commission.

1. CLIMATE CHANGES AND THE NEED FOR A SDI
The national SDI plays a key role across the pug#tor’'s administrative levels and
areas and in the internal digitization processxtbe Ministry of the Environment.

An actual and concrete example is the climate obdagk, which all countries are
dealing with these years. The second of July 2@léxéreme rainfall hit Copenhagen
and the surrounding areas. This extreme climategd@pisode has made it clear that
geographical information is important and needets. drucial that municipalities,
regions and state can use detailed elevation datalavation models, in their joint
efforts to ensure roads, buildings, nature anctheronment from flooding in the
future.

The Digital Elevation model can be used to makessaents of where the water runs
across when it has rained. Hereby vulnerability $negn be developed that tell where
you have to be extra vigilant.

The Digital Elevation model is used in The Danisit® for Adaptation to Climate
Change. The portal presents existing knowledgdiorate change and climate change
adaptation within a number of areas. The infornmaisotargeted at individuals,
municipalities and businesses. The portal providiesmation on the newest research
and development within climate change adaptatidbeénmark and abroad. The portal
also contains a number of specific examples (casergbtions) of adaptation measures.

The portal includes the possibility to view graptepresentations of climate data and
find information on regional climate change in Dexrka Interactive tools and systems
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to support decision-making are available on theégbalt is anchored in a cross-cutting
Coordination Forum for Climate Change Adaptatioigjuding representatives from
nine ministries, Local Government Denmark and DaRsgions.
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Screen dump of The Danish Portal for Adaptatio€limate Change, see:
http://www.klimatilpasning.dk/en-US/Sider/Climate&tige Adaptation.aspx

2. GOVERNANCE, AN ESSENTIAL ELEMENT IN A SDI
The Infrastructure for Spatial Information Act ctinges a legal basis for developing
the SDI in accordance with the EU’s INSPIRE Direeti

2.1  The infrastructure for spatial information act

The act implements the regulations, principles asgbciated guidelines of the
INSPIRE Directive into Danish law. With the Infrastture for Spatial Information Act,
Denmark has strengthened the framework for th@mnaktiSDI and its links with
eGovernment.

The Act includes two significant additions to teettof the EU Directive:
1. The Danish Minister for the Environment can extém provisions of the Act to
data other than those covered by the Directive.
2. The Minister for the Environment can, in collabaratwith other public sector
stakeholders, determine which data sets shoule@ serthe common basis for
eGovernment.

So far it has not been necessary to activate ttsieafildition — the scope the data in the
three INSPIRE-annexes is so large that all kindpattial data is covered. The second
addition is now active and in process in the wdrksiablishing a common public
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digital strategy, where the data-foundation — chlBasic data” is playing a very
central role.

With the Infrastructure for Spatial Information Abte Coordination Committee on
Infrastructure for Spatial Information has beerakkthed and the committee forms a
structure for cooperation and decision-making enftald of spatial data.

2.1.1 The Coordination Committee

The Coordination Committee on Infrastructure foatsg Information is working to
facilitate and support the further developmentrog#fective national SDI based on the
activities defined in the provisions of the Infrasture for Spatial Information Act.

The Coordinating Committee consists of public atithoepresentatives and other
owners of spatial data that are covered by thestfucture for Spatial Information Act.

Building a shared public infrastructure for spatidbrmation requires cooperation, and
governance structure is still under developmenérélis focus on building up
collaboration in the area and that all contribotéhie development of a common
infrastructure, with elements that work togethaoas the public sector. The
Coordination Committee on Infrastructure for Sgdtiformation is a cornerstone of
this management structure and is also part of #agement structure for the common
public digital strategy.

2.2 Shared public sector spatial data
Clearly defined and jointly approved spatial da&athe basis for the efficient execution
of public sector activities.

Spatial information is collected in various conteahd by many organisations, often
based on an organisation’s specific requiremetseac to its field of operations. Many
types of spatial information however are being usegbnd their original purpose by
other organisations and in new contexts. It is thersessary to ensure that all authorities
use a recognised, clearly defined and shared faiomdf@r carrying out their respective
activities.

Spatial data should contribute to the efficienteesin of public sector operations. This
requires consensus among public agencies withaddégarommon standards,
functionality, content and the allocation of resgibilities and obligations for the
collection, maintenance, distribution and use attigh data. This requires that the
individual stakeholders are committed to base terk on the shared infrastructure
and to make their own data available for actividesoss the public sector — this
reference-architecture is illustrated in the fighetow.

Furthermore this means, that spatial data mustdmeravailable for use across
organisational boundaries, and that data shoutwbbected only once, maintained
where this can be done most effectively and madiyaatrievable and applicable.
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As part of the development of the national SDI, National Survey and Cadastre and
the municipalities have developed a shared, congmsatie geographic foundation for
eGovernment (“FOT” in Danish). The Ministry of tBavironment with the Danish
Nature and Environment Portal and PlansystemDKntede significant progress in

incorporating the SDI principles in several adntiraisve systems and contexts.
GENERAL PUBLIC, BUSINESSES AND THE PUBLIC SECTOR

THE INTERNET
COMMON COMPONENTS —e.g. VIS STEDET (SHOW THE LOCATION) AND NEM-ID (RIGITAL SIGNATURE)
SERVICES - e.g. KORTFORSYNINGEN (THE DIGITAL MAP SUPPLY)

= @ =

AUTHORITY B AUTHORITY D

Architecture for the sharing and use of sharediapddta from different public authorities.

3. THE COMMON PUBLIC DIGITAL STRATEGY AND “BASIC DA TA”

A new common public digital strategy is adoptede Thmmon public digital strategy
focus on establishing a common data foundationtlaaiddata must be recycled.
Geographic information is an important elementis tommon cooperation and helps
to create consistency across authority-levels tiapaformation is rapidly becoming an
integral part of e-government.

It is politically recognized that spatial informati is an essential starting point for a
good and effective eGovernment. Now work is undgri@adefine which geographic
data is essential for the creation of an effeaj@eernmentPossibilities to aggregate
spatial information across authorities are of gnegortance for the quality of everyday
management. When geographic data from a numbertlod@ties can be found,
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coordinated and collated, it is easier to creatdale picture of what is happening at a
given location.

Geographic information will often form a kind ofifne of reference or serve as a basis
on which other more specific data can be overlaithames, either within a single
sector or by a more complex picture that includes d/om multiple sectors.

The new common public digital strategy is focusamgreusing data. Public authorities
detect a wide range of information about citizénsinesses, real estate, buildings,
roads, etc. and a small but very important pathe$e data are used again and again
across the entire public sector. Such data arecchhsic data. They are the foundation
for the authorities to discharge their duties priypdor citizens and legal certainty for
companies and for society as a whole performanioerefore suggest the common
public digital strategy to make certain basic datthoritative as a unique data
foundation for e-government secured.

3.1 Basic data

Basic data is characterized by:

- Basic data are public sector common basis foegowent,

- Basic data has to be efficiently updated in daegand could be used by all
- Basic data must be of high quality and have gbesformance targets

- Basic data must be both well defined and docuetkent

- Distribution of basic data has to be effective agliable.

The common public digital strategy establishedddata in different areas and they
include:

e Land Survey, roads and property formation

* Buildings, homes, buildings and address formation

« Individuals' identity, residence, family relatginps and residence basis

» Companies and their trusted persons

« Citizens income, wealth and relationship to work.

In total, 19 data themes are identified as funddateéo public administration. The
geographic data that is considered common basicistat

- Name of places

- Digital elevation model

- Divisions (regions, municipalities, jurisdictiomrstituency etc.)

- Geographical Grid System

- Cadastral Parcels

- Easements

- Spatial addresses

- Location-based buildings on leased land

- Spatial located condominiums

- Coastline

- Natural areas (forests, etc.)
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- Roads

- Railways and ferry routes
- Spatial located buildings
- Spatial located plants

- Watercourses

- Lakes

-  Wetlands

- Sea areas

The first step is to get defined, specified anccdbed the requirements for basic data.
Lessons from spatial data are widely used in tisggdation of basic data, definition of
data model and documentation and a common inficstesfor distribution of basic
data.

Basic data should be available in a simple, efficend stable way for the authorities to
use basic data. The benefits of a common datahiistd to more efficient distribution
of basic data and a better payment models willtbéied in connection with work on
common public digital strategy.

4. COMMON COMPONENTS

The SDI should be widely used throughout publievétats. This is been achieved
through the establishment of common componentst@dommon acceptance of
conditions for their use.

It is essential that functional and cohesive comicmmponents are developed to
support access to spatial data and functionalitfimeGovernment. A common
component performs the work that is common for shagpplications, can be used in
various contexts and can be incorporated in endsgetions across multiple portals
and authorities. A common component is typicallymeomplete end-user solution but
a ‘building block’ that provides functionality.

An example of a common component is the geopogebdata-info.dk”Geodata-
info.dk is the Danish geoportal that makes it gassior professional users as well as
citizens interested in spatial data to searchgatial data and spatial data services.
Geodata-info.dk also includes the Danish Discogagvice according to the INSPIRE
Directive.

Geodata-info.dk contains descriptions of spatith@ad services (metadata), both of
those which are covered by the INSPIRE Directive atners. The descriptions are
created by individual data owners (typically orgations within the public). It is free
for the data owners to make spatial data and sn\deailable on the Geodata-info.dk.
Data owners are responsible for that informatioroisect and accurate.

The Danish National Survey and Cadastre is resplenfair the operation and continued
development of Geodata-info.dk.

TS01D - Spatial Data Infrastructure, 5670 7114
Lars Erik STORGAARD
INSPIRE in Denmark and its impact on the DanishegBioment

FIG Working Week 2012
Knowing to manage the territory, protect the envinent, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



A good example is Danish Nature and EnvironmentaPdecision that metadata are
standardized and published in accordance withgkeications given by the Act on
infrastructure for spatial information. The decrsimeans that Danish Nature and
Environment Portal’s metadata are displayed in @@ethfo.dk and thus made
accessible to all. National Environmental Portaltizing the functionality for editing,
viewing, etc. that are already financed and dewaddp connection with the
implementation of Law on Infrastructure for Spatrdbrmation.

National Environmental Portal is the entrance tm@mon set of public data on the
nature and the environment. At www.miljoeportal.ditizens and environmental
professionals retrieve relevant and updated da@esrmark's nature and environment.
Denmark Area Information powered by the NationaliEonmental Portal and exhibits
through www.dmp.dk broad range of environmentahd@hese are data for nature
conservation, protected areas, building and prioigtines, agriculture, planning, soil
and groundwater. National Environmental Portalgerated in cooperation between
municipalities, regions and the Ministry of Enviroant.

Danmarks Miljgportal
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Screen dumpof the Denmark Area Information powénethe National Environmental Portal.

4.1  The Digital Map Supply

The Danish National Survey and Cadastre makegdisas information available on the
Internet through the Digital Map Supply, thus hetpto improve access and availability
of spatial information.

The Digital Map Supply reduces the technological aconomic barriers and increases
the accessibility of updated spatial informatioheDigital Map Supply involves

TS01D - Spatial Data Infrastructure, 5670 8/14
Lars Erik STORGAARD
INSPIRE in Denmark and its impact on the DanishegBioment

FIG Working Week 2012
Knowing to manage the territory, protect the envinent, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



private partners and offers highly accessible dathfunctionality and associated
support services.

Digital Map Supply can serve a central functioraivariety of mapping applications.
Spatial data from the Supply can be integratednmagnstream IT solutions and web
services that have a geographical element. Dilfitgd Supply is build up by the
principles of WMS/ WFS.

The Digital Map Supply is used in many public apations, including shared solutions
such as:
- borger.dk;
- the Danish Nature and Environment Portal (DAI.dk);
- the Danish Nature Agency’s local planning portdusystemDK.dk);
- the Danish Nature Agency’s interactive map on reaturd outdoor activities
(udinaturen.dk);
- the Danish Road Directorate’s traffic informatioorial (trafikken.dk);
- the Danish Enterprise and Construction AuthoriBtglic Information Server
(OIS) database;
the Danish Register of Underground Cable Owner®R({LE
The annual traffic of The Digital Map Supply ha2idil1 reached more than 600

million queries (663 mill.).
900
600 I

2005 2006 2007 2008 2009 2010 201 2012 YEAR

USE OF THE DIGITAL MAP SUPPLY:

ACTUAL ESTIMATED W

106

NUMBER OF QUERIES IN MILLIONS

23 44 64

In autumn 2011 Copenhagen and some of the surnogimaiinicipalities hosted the
World Road Cycling event. Therefore part of the mipal streets and roads was closed
to all vehicular traffic in different periods. Thiseant that a lot needed detailed
information about which roads were closed and wBemand for short, which
contained this information was so great that ThgitBli Map Supply delivered approx.

4 million digital maps via the Internet for thisrpose during the cycling World Cup's
last 3 days, which corresponds to approx. 4 mapsqmond. It is quite a significant
demand for a single application in a short time.
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5 DATA SPECIFICATIONS FOR ANNEX 2 AND 3, CONSULTATI ON
Denmark has chosen to let the data specificatibAsinex I, Il and Il themes form the
basis for the selection of authorities, which sp@nsible for data sets included in
INSPIRE. The Danish implementation of INSPIRE isilumow limited to the data sets
(and those who are responsible for the data) shiatluded in Annex I. Specifications
for annex Il and Il themes are not available befoow and therefore are a qualified
selection of Danish authorities now possible.

The Commission in late 2010 established 19 workimyps (TWG), currently working
to specify INSPIRE Annex Il and Ill. The first opanity for a broader and more
specific influence on the specifications is in bgaring in the member states beginning
in June. It is therefore essential to have ideadifpotential and - seen in a consultation
context for technical data specifications - reléauthorities prior to this hearing.
Hereby they can be informed and participate inhs&ing. This has meant that the
process of identifying authorities has been irgtiabefore data specifications have been
completed.

The focus of the process has been chosen to leatifying the data relevant
authorities that are relevant to have to parti@patthe hearing. This means the
authorities are aware of "spatial world" and hauweghnically competent people in the
organization. These people have to be able toaeddnterpret particular the relatively
complex technical specifications and the relevaiarts for data integration.
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To help identify the data relevant authoritiestib@ "FORM-key task" has been used.
FORM is a Business Reference Model. The core of M@Ra task list of public
services to citizens and businesses. The task st analysis and structuring tool
which provides an overview and a "common languagedss the public sector.

FORM-Onine
Opgavengglen v2.1

OPGAVEN@GLE 38.NATUR OG NATURBESKYTTELSE

Opgavenaglen

02|Internationale aftaler

X T — 38 Natur og naturbeskyttelse . . . -

05|Samfundsstruktur

38.30 Natur og klima : s o r

06[Samfundsskonomi og statistik

08[Borgerskab o 38 30 05 NatLllguwaltmng

o 38 30 10 Naturbeskyﬂelse

o 38 30 12 Kyster

o 38 30 15 Oﬁentllge rekreative omrader
§ O F

10|Uddannelse og undenisning

12|Forskning

14|Arbejdsmarked

(o] 38 3[] 20 Geolog\sk undergrund og rastofindvinding

o] 38 30 25 Kllma
17|Fritid og idrast O FL .o 4

16|Kultur

18|Kirke
Screen dump of the Business Reference Model (FORI) to identify the relevant authorities.

After identifying the data relevant authorities et meetings and workshops for
authorities have been conducted. The focus hastbartroduce them to INSPIRE
including the purpose of building a SDI - cost Hérend the work that awaits them as
an authority of annex Il and Il data.

It has been a very interesting process. Not mdx&bause several of the identified
authorities until now have not work a lot with gphtlata, SDI and not known to
INSPIRE. The EU Commission announced in June anpiredry version of the data
specifications for Annex 2 and 3. In Denmark, 18hatities were involved in a review
of the specifications:
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Annex | Data specification Authority

Elevation National Survey and Cadastre

5 Land cover Nature Agency
Ortho-imagery National Survey and Cadastre
Geology Geological Survey of Denmark and Greenland, Nature Agency
Statistical units National Survey and Cadastre, National Board of Health
Buildings Enterprise and Construction Authority, National Survey and Cadastre
Soil Food Industry Agency, Danish Regions, Geological Survey of Denmark and Greenland
Land use National Survey and Cadastre, Food Industry Agency, Nature Agency
Human health and safety National Board of Health
Utility and governmental services Nature Agency, Energy Agency, National IT and Telecom Agency, Environmental Protection

Agency

Environmental monitoring facilities Environmental Protection Agency, Nature Agency
Production and industrial facilities Environmental Protection Agency, Nature Agency
Agricultural and aquaculture facilities Food Industry Agency
Population distribution — demography Statistics Denmark

3 Area management/restriction/regulation zones | Environmental Protection Agency, Nature Agency, Maritime Authority, National Survey and
and reporting units Cadastre
Natural risk zones Nature Agency, Coastal Authority, Geological Survey of Denmark and Greenland,

Emergency Management Agency, Weather Institut

Atmospheric conditions/ Meteorological Weather Institut
geographical features
QOceanographic geographical features Weather Institut, Maritime Safety Administration
Sea regions Nature Agency, Coastal Authority
Bio-geographical regions Nature Agency
Habitats and biotopes Nature Agency
Species distribution Nature Agency
Energy resources Energy Agency
Mineral resources Geological Survey of Denmark and Greenland, Nature Agency, Danish Regions

The aim has been to clarify whether the specificetimake sense in relation to
different domain requirements in the Danish govesninand how Danish spatial data
fit the specification data models.

All the comments are now part of the further warldevelop the data specifications.
Parts of the data specifications are expected fabeof the implementation rule for
interoperability, as the INSPIRE Committee will gan in autumn 2012 and
subsequently repealed the law of the Commission.

5.1 Strategy for managing environmental spatial dat in Denmark

Good and effective environmental management regjgasy and unhindered access to
the information that can illuminate a problem itiraely and professionally relevant
context, so that the presence of information htdgeeep focus on the environmental
issues and not on the provision of data and quafitizese.

Environmental spatial data is one of the most ingrdrtools for decision support in the
Ministry of the Environment, and is used in manggasses, including planning, case
management, and policy making etc. Against thikgemnd, credible, timely and
accessible data on a consistent level of qualigsgential for a reliable processing in
the ministry.

Environmental data is in scope of the INSPIRE divec No doubt about this fact.
When a dataset is in scope of INSPIRE a list déd@d obligations have to be carried
out: Data has to be described by metadata, datep Heesinteroperable through
standardization, data has to be accessible threeigfices etc. So far the
implementation of the directive has confirmed timainy challenges have to be taking
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care of. One of the main challenges is that thenak infrastructure for the Danish
environmental data is missing or at least is natking well.

The environmental spatial data currently existiffecent versions and are not defined
or described. In many cases, data are not nati@wiat only regionally nationwide as
a result of the regional administrative units witkihe Ministry of Environment
maintains data within their own geographical ar@ada follows no standardized
structures, and therefore often can not be comparexss the regional areas. One
consequence of these problems is that there iadmoinistered and managed by the
same data basis across the Ministry.

There is therefore a great need to define a commuatel for handling spatial data in

the Ministry of Environment with the aim that aliars of spatial data and all employees
that produce and maintain spatial data have the sarderstanding of how spatial data
are handled. There are significant challenges tadoeessed in order to create uniform
practices for data handling in the Ministry of Ermviment.

The missing national infrastructure for environna¢oata is the reason for the
development of a strategy in the Ministry of theviEonment. The strategy will support
an effective data management, which contributéseadasks solved on the basis of
credible data produced and published by commonetjnis.

With the strategy it is expected that the Ministay work effectively with nationwide,
updated, reliable and accessible data set of umitprality. This will also give the
Ministry the needed foundation to make interopexasiandardized and well
documented environmental spatial data accessibds@&urope according to INSPIRE.

6 CONCLUSIONS

Collaborations are working in Denmark to develap&ures and elements that can be
used widely and across the eGovernment. There ang mitiatives underway and
more will come - the need for geographic informati® ever increasing/Vithout
structures for coordination and management, iiffcdlt to achieve the objectives in a
cost effective manner.

INSPIRE contributes to this with a significant sety$ut the continued development of
the national infrastructure for spatial informati@guires the cooperation and
coordination - both the public in between and amitvegoublic and private. We need
each other in a collaboration to make spatial mition available easily, quickly and
flexibly and in contexts and in ways we have ndtdreamed of.
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